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Abstract This paper evaluates and compares the performance of three-asset
pricing models- the capital asset pricing model of Sharpe (1964), the three-
factor model of Fama and French (1993), and the five-factor model (Fama and
French 2015)- in the Shanghai A-share exchange market. Our results do not
support the superiority of the five-factor model and show that the three-factor
model outperforms the other models. We also verify the redundancy of the
book-to-market factor and confirm the findings of Fama and French (2015).
JEL classification G1 · C5
Keywords Fama-French models · Capital asset pricing model · Shanghai
exchange market
1 Introduction
Estimating the expected return on portfolios or the cost of equity for indi-
vidual stocks has constantly been a central question in financial economics. For
this purpose, three major asset-pricing models were created; the capital asset
pricing model of Sharpe (1964), Lintner (1965) and Mossin (1966) (henceforth
CAPM), the three-factor model (henceforth FF3FM) and the five-factor model
(henceforth FF5FM) both developed by Fama and French in 1996 and 2015
respectively. For over thirty years, the CAPM has dominated the finance the-
ory since it provides a simple and intuitive relation between systematic risk
and return. However, the model has been subject to a lot of criticism reporting
that the market beta coefficient alone cannot fully describe the cross-section
of expected stock returns. For example, Banz (1981), Basu (1983), and Lakon-
ishok, Shleifer, and Vishny (1994) found the existence of a relationship between
average stock returns and firm size, book-to-market equity, earnings to price
ratio, cash flow to price ratio and past sales growth. Following these studies
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2among others, Fama and French (1993, 1996) constructed a three-factor model
adding two factors to the market beta of the CAPM: the market capitalization
and the book-to-market ratio.
On one hand, much empirical research demonstrates that the FF3FM
outperforms the CAPM and describes well the cross-section of asset returns
((Griffin and Lemmon 2002); (Liew and Vassalou 2000)). On the other hand,
many studies have shown anomalies left unexplained by the FF3FM and have
discovered factors that seem to better explain average returns. For instance,
Novy-Marx (2013) shows that profitable firms generate better returns than
firms with low profitability. In the same way, Aharoni, Grundy, and Zeng
(2013) find that there is a strong relationship between the investment factor
and average returns. Based on these findings, Fama and French presented
the five-factor model. In 2015, Fama and French expanded the FF3FM with
two factors; profitability and investment. Compared to the CAPM and the
FF3FM, the FF5FM achieve better results in describing the cross-section of
stock returns using U.S data and international data from developed markets.
Examples include Fama and French (2015, 2017). Although several studies
have focused on the empirical testing of multifactor models in the developed
markets, little attention has been given to Asian emerging markets. Chui and
Wei (1998) were the first to examine the relationship between average stock
returns and the market factor in the Asian region and validated the work of
Fama and French (1996). They demonstrated that the market factor alone is
not sufficient to describe the cross-section of expected returns and reported
that average returns are closely related to book-to-market equity ratio and
firm size. Additionally, Drew and Veeraraghavan (2001, 2002) found that the
FF3FM performed better than the CAPM in the Shanghai Stock Exchange
over the 1990s.
This paper has the following three objectives. First, we evaluate the per-
formance of the FF5FM in the Shanghai stock market. Most studies have only
focused on the empirical testing of this model in the developed and European
emerging markets. For instance, Nichol and Dowling (2014) tested the FF5FM
and confirmed its superiority over the FF3FM in the UK context. Particularly,
they reported a strong profitability pattern and a weak investment effect in
average returns. In Japan, Kubota and Takehara (2017) investigated the per-
formance of the FF5FM and concluded that the addition of the profitability
and investment factors did not significantly improve the description of aver-
age returns. In another major study, Zaremba and Czapkiewicz (2017) tested
and compared the performance of four factor pricing models (the CAPM, the
FF3FM, the FF5FM and the four-factor model of Carhart (1997)) in the Eu-
ropean emerging stock markets and showed that the FF5FM is the least-bad
model. Furthermore, Fama and French (2017) evaluated the explanatory power
of size, value, profitability and investment in 23 developed countries and docu-
mented a positive relationship between average returns and profitability and a
negative relation between average returns and investment. The only exception
in their empirical research is Japan; they reported that the average returns
of Japanese stocks have little relation with profitability and investment. This
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Title Suppressed Due to Excessive Length 3
means that every region has its own anomalies and thus each market should
be investigated specifically. Although these studies covered more than 30 dif-
ferent countries, very few studies focused on the evaluation of the performance
of FF5FM in the Chinese market.Contrary to the developed markets, China is
still emerging and thus represents an attractive context in which to study the
asset pricing. In recent years, China has been making efforts to be one of the
global markets by opening more segments to foreign investors. In 2015, China's
foreign direct investment reached $118 billion and is expected to increase by
15% in 2017 due to reducing restrictive measures on foreign investment. Yet,
market imperfections such as the lack of transparency and weak market disci-
pline still exist in the Chinese market. This makes the empirical investigation
into the Chinese stock market important. The central question that arises in
this paper is whether the superiority of the FF5FM is a phenomenon only
related to the developed markets. In view of market inefficiencies that has
been mentioned so far, one would anticipate higher returns on Chinese stock
market anomalies. In an analysis of the explanatory power of profitability and
investment in the Chinese market, Lin (2017) verified the superiority of the
FF5FM over the FF3FM, documented a strong profitability pattern and found
a weak investment effect in average stock returns. In another similar study,
Guo et al (2017) provided an out-of-sample test of the FF5FM in the Chinese
stock market and found results consistent with Fama and French (2015) and
Lin (2017). In addition, they showed that the investment factor shows little
relation with average stock returns. Both studies use the ratio of operating
profits as a proxy for profitability in the FF5FM. In this paper, we adopt
a slightly different approach; we replace the profitability proxy of Fama and
French by the net profit before tax over the total shareholders equity. Accord-
ing to Hou et al (2015), this proxy generates higher returns than that used in
Fama and French (2015). To our knowledge, no study to date has ever assessed
the performance of the FF5FM with a modified profitability proxy. By doing
so, our research contributes to extending the literature on asset pricing in the
Chinese equity market. Second, to search for a better asset-pricing model, we
compare factor-pricing models (CAPM, FF3FM and FF5FM) in explaining
average returns. We use standard asset-pricing tests (adjusted R2, average ab-
solute of the intercepts and the GRS statistic) and include the GMM J-based
statistic following MacKinlay and Richardson (1991) and Cochrane (2005).
Commenting on the theoretical background of their multifactor model, Fama
and French (2017) argued that “given their flimsy theoretical underpinnings,
empirical asset pricing models can be judged only on empirical robustness”.
We follow the same rationale in our study. Third, Fama and French (2015) find
that the book-to-market factor becomes redundant when profitability and in-
vestment are included. Our final goal is to investigate the redundancy of the
value factor in the Shanghai equity market.
The findings of this study can be summarized as follows. The FF3FM
outperforms the CAPM and the FF5FM in explaining average stock returns.
In addition, we find that the book-to-market factor is redundant when the
profitability and investment factors are present, which is line with the findings
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4of Fama and French (2015). Moreover, we find that the FF5FM without the
book-to-market factor performs better than the FF5FM in the Shanghai stock
market.
The organization of the remainder of the paper is as follows. Section 2
presents a literature review. Section 3 outlines the data and portfolio con-
struction method. Empirical findings are discussed in section 4 with section 5
presenting concluding comments.
2 Literature review
A considerable amount of literature has confirmed the relationship between
average returns, firm size and book-to-market ratio (Banz, 1981; Basu, 1983,
Fama and French, 1992). Following these studies, Fama and French (1993)
constructed a three-factor model by augmenting the CAPM with two addi-
tional factors; size and book-to-market ratio. Later in 1996, Fama and French
conducted an empirical testing using data from developed markets and showed
that the FF3FM outperforms the CAPM in explaining the cross-section of av-
erage stock returns. In China, numerous studies have followed the previous
approach and considered the FF3FM as a benchmark model. For instance,
Chui and Wei (1998), and Xie and Qu (2016) report that size and value pre-
miums are significant. However, these studies provide mixed results and show
that many anomalies are still left unexplained by the FF3FM. Attempting
to uncover those anomalies, Novy-Marx (2013) and Haugen and Baker (1996)
find a positive relationship between average stock returns and profitability and
Titman et al. (2004) report that average stock returns are negatively associ-
ated with investment. Motivated by the recent findings on the effects of the
profitability and investment factors on stock returns, Fama and French (2015)
constructed a five-factor model adding two new factors associated to prof-
itability and investment. In 2017, they conducted a comprehensive empirical
testing of this model and showed that the FF5FM outperforms the FF3FM in
explaining average stock returns. Similarly, Nichol and Dowling (2017) evalu-
ate the performance of the FF5FM in the UK and find results consistent with
the findings of Fama and French (2017).
In China, only two studies are relevant to our research. Lin (2017) inves-
tigates the explanatory power of the profitability and investment ratios over
the period 1997-2015 and supports the superiority of the FF5FM. In the same
way, Guo et al (2017) test the FF5FM and report a strong effect of size and
profitability and a weak investment pattern. They also find that the invest-
ment factor is redundant which contradicts the results of Fama and French
(2015, 2017). Both studies follow the methodology of Fama and French in
constructing factors related to size, value, profitability, and investment.
Our study has several contributions. First, we test the FF5FM in the
Shanghai stock market and follow Fama and French approach in constructing
factors associated with size, value, and investment. However, regarding the
profitability factor, we use the net profit before tax over the total shareholders
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Title Suppressed Due to Excessive Length 5
equity. This proxy is recommended by Hou et al (2015) and is shown to gener-
ate higher returns than that of Fama and French. As far as we know, there are
no studies that investigate the performance of the FF5FM using a different
profitability proxy. Therefore, our study adds to the asset-pricing literature.
Our second goal is to compare the factor pricing models (CAPM, FF3FM,
FF5FM) and look for the best model for pricing Chinese equities. Last but
not least, we examine the redundancy of the value factor in the FF5FM. The
main findings of this study can be summarized as follows: the FF3FM per-
forms better than both the CAPM and the FF5FM. This result contradicts
the previous research (Fama and French (2015, 2017), Lin (2017), Guo et al
(2017)), which supports the superiority of the FF5FM. A significant profitabil-
ity effect and a weak investment pattern are observed in our sample, which
is in line with the findings of the precedent studies. However, we find that
the value factor is redundant in the FF5FM in the Shanghai equity market,
which contradicts the results of Lin (2017) and Guo et (2017) who report a
redundancy of the investment factor in the Chinese stock market.
3 Data and methodology
This study uses stocks traded on the Shanghai A-Share Exchange Mar-
ket. The main data source is Datastream. According to Bartholdy and Peare
(2005), the market beta values of the CAPM are sensitive to data frequency
and period. They found that weekly or daily stock data do not provide a good
estimation of beta. In addition, the beta values can become bias if the research
period is long. Hence, our accounting data includes monthly-adjusted closing
prices and monthly returns on Shanghai A-share index and our sample period
is short and extends from January 2011 to December 2016.
We first begin by testing the CAPM. Our regression model is:
Ri(t)=ai+ bi(Rm(t)-Rf (t)) + ei(t)
Secondly, we test the FF3FM using the following equation:
Ri(t)=ai+ bi(Rm(t)-Rf (t)) + siSMB(t) + hiHML(t) + ei(t)
Finally yet importantly, we examine the FF5FM using the following regression
equation:
Ri(t)=ai+ bi(Rm(t)-Rf (t)) + siSMB(t) + hiHML(t) + piRMW(t) + liCMA(t)
+ ei(t)
Where Ri(t) is the monthly excess return on a certain portfolio i for month
t and Rm(t) is the monthly return on the Shanghai A-share index. Rf (t) is
the return on the one-month interest rate. In China, the one-month interest
rate is unavailable and replaced with the three-month interest rate divided by
three. SMB represents the difference each month between the returns of the
three small market capitalization portfolios and the returns of the three big
market capitalization portfolios. HML is the difference each month between
the returns of the two high book-to-market portfolios and the returns of the
two low book-to-market portfolios. RMW and CMA are calculated the same
way as HML sorted by profitability and investment respectively. The factor
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6loadings for each variable are bi,si, hi, pi and li. ei(t) represents the error
term.
In order to construct the factors used in the three models cited above, we
need measures of book-to-equity, profitability and investment ratios. According
to Fama and French (1993), we exclude companies with negative book-to-
market ratios. Following Fama and French (2008, 2015), we use asset growth
as a proxy for investment, which is calculated as Total Assetst−1 minus Total
Assetst−2, dividing the result by Total Assetst−2.
To measure profitability, we use return on equity defined as the net profit
before tax in year t by the total shareholder’s equity in the same year. This is
strongly recommended by Hou et al (2015, 2017). They show that this proxy
generates higher returns than the proxy used by Fama and French (2015).
We start by forming portfolios at the end of December at year t. The
sorting process begins by defining yearly breakpoints for size, book-to-market,
profitability and investment ratios. The yearly market capitalization median
is used as the breakpoint for size. This is strongly advocated by Fama and
French (2015). For all other factors, the yearly sample 30th and 70th per-
centiles are used as breakpoints in the sorting method. Having obtained the
breakpoints, we form six portfolios from the intersection of two size and three
book-to-market portfolios. Monthly value-weighted returns on each of these
six portfolios are calculated from January to December of year t+1. SMB and
HML that capture the returns associated with size and book-to-market are
then calculated. RMW and CMA are calculated in the same way by form-
ing two size groups and three groups of profitability and investment factors
respectively.
Panel A of Table 1 presents the summary statistics for the asset pricing
factors used in the study. SMB is the only factor that generates a significantly
positive return. The returns on RMW and CMA are positive but statisti-
cally insignificant. Panel B shows the correlation between asset pricing factors.
HML, RMW and CMA are all negatively correlated with the size factor. The
only surprising result is the relationship between HML and CMA. Fama and
French (2015) report a positive correlation but our results show that these two
factors are negatively correlated.
Table 2 shows the average excess returns for the six portfolios. In each
panel, we observe a size effect; the small stocks have higher average returns
than big stocks. This finding supports the significant SMB return in Table 1.
In Panel A, the value effect is only significant across the big stocks; average
monthly returns rise from -0.31% for the lowest book-to-market portfolios to
-0.09% for the highest book-to-market portfolios. The relationship between
average returns and the profitability, called the profitability effect, shows up
more consistently in Panel B. For every size row, high profitability portfolios
have higher average excess returns than the lowest profitability portfolios.
Panel C of Table 2 shows the relationship between excess returns and the
investment. For big portfolios, low asset growth stocks outperform high asset
growth stocks.
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Table 1: Summary statistics for factor returns; January 2011 to December 2016
Rm-Rf SMB HML RMW CMA
Panel A: Summary statistics
Mean -0.66 1.11 -0.10 0.18 0.05
Std dev 7.23 3.40 3.36 2.21 1.42
t-Mean -0.78 2.75 -0.25 0.70 0.32
Panel B: Correlation coefficients
Rm-Rf 1
SMB -0.02 1
HML -0.01 -0.49 1
RMW -0.16 -0.51 0.08 1
CMA 0.03 -0.15 -0.34 0.46 1
Table 2: Average monthly excess returns for portfolios formed on size and book-to-market,
size and profitability, and size and asset growth
Low Medium High
Panel A: size/book-to market portfolios
Small 1.02 0.87 0.60
Big -0.31 -0.24 -0.09
Panel B: size/profitability portfolios
Small 0.97 0.75 1.08
Big -0.42 -0.13 -0.17
Panel C: size/investment portfolios
Small 1.00 0.80 0.88
Big -0.29 -0.27 -0.06
4 Results
The aim of this research is to evaluate and compare the performance of
three asset-pricing models: the CAPM, the FF3FM, and the FF5FM. First,
we examine the regression coefficients of each model to assess the explana-
tory power of the market, size, profitability, and investment factors. Second,
to compare our models, we use the F statistic of Gibbons, Ross and Shanken
(GRS, 1989) to test the zero intercept hypothesis. The GRS test assumes that
stock returns are identically, independently, and normally distributed. How-
ever, since this assumption is not always true, we add to our tests the GMM
J-statistic on the regression intercepts following MacKinlay and Richardson
(1991) and Cochrane (2005). In addition, we report the average absolute in-
tercept (ABS(a)), the average adjusted R2 and the average standard error of
the intercepts (SE(a)).
4.1 Portfolios formed on size and book-to-market
Table 3 reports the regression coefficients for the six size and book-to-
market portfolios. For every asset-pricing model, we report the intercepts,
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8the factor loadings on each factor, and the adjusted R2. Panel A shows the
regression results for the CAPM. The market factor loadings are all significant
at the 1% level and four out of six intercepts are distinguishable from zero. In
Panel B, the results for the FF3FM are presented. The regression intercepts
are all indistinguishable from zero showing that the FF3FM outperforms the
CAPM in explaining average returns. In addition, the loadings (s) on the
SMB factor are all dramatically significant at the 1% level indicating that our
results are consistent with the findings of Fama and French (1996). The small
capitalization portfolios have positive slopes on SMB while big portfolios have
diminishing positive slopes. Regarding the HML factor loadings, five out of six
are significant at the 10% confidence level. Panel C shows the results for the
FF5FM. RMW is significant for all six portfolios at the 10% level. However,
for the CMA factor, only one out of six is significant. Overall, Table 3 shows
that the average adjusted R2for the CAPM is only 0.74 while it is around 0.93
for both the FF3FM and the FF5FM. This result supports the superiority of
the FF3FM and the FF5FM over the CAPM in explaining average returns.
However, the FF3FM and the FF5FM perform similarly in explaining returns
for the six size and book-to-market portfolios.
4.2 Portfolios formed on size and investment
We now report the regressions for the six portfolios formed on size and
investment. Panel A of Table 4 shows that the intercepts are not close to zero
which is sufficient to conclude that the CAPM does not explain well average
stock returns. As we can see in Table 4, all of the six size and investment
portfolios load positively and significantly on the market factor. In Panel B,
we observe that the FF3FM intercepts are all close to zero and factors are
mostly significant. Panel C provides regression details for the FF5FM. We
observe that there is no clear pattern in the HML slopes. However, there is a
clear relationship between investment and expected returns; average returns
are positive for high investment portfolios and negative for low investment
portfolios. This result contradicts the findings of Fama and French (2015).
The average adjusted R2 is 0.76 for the CAPM, 0.93 for the FF3FM, and 0.94
for the FF5FM. This result confirms that both the FF3FM and the FF5FM
explain average stock returns better than the CAPM. Nonetheless, based only
on the adjusted R2, we cannot confirm which of the FF3FM or the FF5FM is
the preferred model.
4.3 Portfolios formed on size and profitability
In Table 5, we show the regression details for the portfolios formed on size
and profitability. As shown in Panel A, the CAPM intercepts are mostly close
to zero indicating that the CAPM cannot capture all the variations in average
returns for size and profitability portfolios. Panel B reports the results for the
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Table 3: Regressions for six size/book-to-market portfolios
Size/Book-To-Market
Low Medium High Low Medium High
Panel A: the CAPM
a t(a)
Small 1.75 1.61 1.33 2.34* 2.31* 2.20*
Big 0.41 0.52 0.63 0.68 1.20 2.47*
b t(b)
Small 1.11 1.12 1.11 10.69*** 11.60*** 13.26***
Big 1.10 1.16 1.09 13.09*** 19.18*** 30.83***
Adjusted R2
Small 0.61 0.65 0.71
Big 0.71 0.84 0.93
Panel B: the FF3FM
a t(a)
Small 0.25 0.23 -0.03 0.96 0.69 -0.08
Big 0.11 0.15 0.40 0.34 0.47 1.54
b t(b)
Small 1.12 1.13 1.13 32.52*** 26.06*** 25.66***
Big 1.10 1.16 1.09 24.97*** 28.12*** 32.41***
s t(s)
Small 1.30 1.21 1.23 15.45*** 11.42*** 11.48***
Big 0.16 0.29 0.23 1.50 2.83** 2.80**
h t(h)
Small -0.70 -0.53 -0.10 -8.18*** -4.99*** -0.92
Big -1.21 -0.62 0.19 -11.14*** -6.12*** 2.30*
Adjusted R2
Small 0.96 0.93 0.92
Big 0.92 0.92 0.94
Panel C: the FF5FM
a t(a)
Small 0.49 0.44 0.23 1.85* 1.33 0.72
Big 0.31 0.33 0.57 0.94 1.03 2.15
b t(b)
Small 1.10 1.10 1.09 32.52*** 25.60*** 25.89***
Big 1.06 1.13 1.07 24.81*** 27.50*** 31.64***
s t(s)
Small 1.14 1.06 1.05 11.71*** 8.62*** 8.73***
Big 0.03 0.16 0.11 0.24 1.38 1.15
h t(h)
Small -0.76 -0.53 -0.08 -8.21*** -4.52*** -0.73
Big -1.17 -0.61 0.16 -9.98*** -5.45*** 1.70*
r t(r)
Small -0.40 -0.50 -0.64 -2.77** -2.76** -3.56***
Big -0.56 -0.44 -0.32 -3.05** -2.53* -2.20*
c t(c)
Small 0.00 0.35 0.49 -0.01 1.31 1.84*
Big 0.55 0.34 0.06 2.03* 1.31 0.29
Adjusted R2
Small 0.96 0.94 0.93
Big 0.93 0.93 0.94
This table shows the regression details for the six size/book-to-market portfolios for De-
cember 2011 January 2016. The regressions use the CAPM, the FF3FM, and the FF5FM
to explain average returns. The table reports the intercepts, the coefficients for each factor,
and the adjusted R2. The results are expressed in percentages. ***, **, * denote significance
at the 1%, 5%, and 10% levels, respectively.
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Table 4: Regressions for six size/investment portfolios
Size/Investment
Low Medium High Low Medium High
Panel A: the CAPM
a t(a)
Small 1.74 1.53 1.63 2.39* 2.29* 2.38*
Big 0.46 0.47 0.68 1.31 1.34 1.69*
b t(b)
Small 1.11 1.10 1.14 10.95*** 11.91*** 11.99***
Big 1.14 1.11 1.12 23.31*** 23.08*** 19.90***
Adjusted R2
Small 0.63 0.66 0.67
Big 0.88 0.88 0.85
Panel B: the FF3FM
a t(a)
Small 0.16 0.21 0.22 0.53 0.68 0.71
Big 0.05 0.19 0.44 0.17 0.65 1.49
b t(b)
Small 1.12 1.11 1.15 27.88*** 27.01*** 27.57***
Big 1.14 1.11 1.12 28.03*** 29.73*** 28.68***
s t(s)
Small 1.39 1.15 1.24 14.21*** 11.45*** 12.15***
Big 0.35 0.21 0.16 3.55*** 2.35* 1.65
h t(h)
Small -0.45 -0.53 -0.47 -4.47*** -5.20*** -4.59***
Big -0.22 -0.42 -0.65 -2.17* -4.53*** -6.73***
Adjusted R2
Small 0.94 0.93 0.94
Big 0.92 0.93 0.93
Panel C: the FF5FM
a t(a)
Small 0.50 0.44 0.35 1.70* 1.42 1.21
Big 0.38 0.38 0.53 1.27 1.31 1.76*
b t(b)
Small 1.10 1.08 1.11 29.08*** 26.91*** 29.97***
Big 1.11 1.09 1.10 28.67*** 29.14*** 28.23***
s t(s)
Small 1.15 1.00 1.17 10.64*** 8.65*** 10.98***
Big 0.12 0.08 0.11 1.10 0.75 0.96
h t(h)
Small -0.60 -0.52 -0.32 -5.8*** -4.76*** -3.21**
Big -0.30 -0.44 -0.58 -2.88** -4.30*** -5.43***
r t(r)
Small -0.42 -0.54 -0.62 -2.62* -3.17** -3.93***
Big -0.56 -0.41 -0.36 -3.41** -2.54* -2.19*
c t(c)
Small -0.39 0.39 1.05 -1.65 1.54 4.53***
Big -0.04 0.18 0.55 -0.015 0.76 2.28*
Adjusted R2
Small 0.95 0.94 0.95
Big 0.93 0.93 0.93
This table shows the regression details for the six size/investment portfolios for December
2011 January 2016. The regressions use the CAPM, the FF3FM, and the FF5FM to explain
average returns. The table reports the intercepts, the coefficients for each factor, and the
adjusted R2. The results are expressed in percentages. ***, **, * denote significance at the
1%, 5%, and 10% levels, respectively.
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FF3FM. We notice that there is a considerable improvement compared with
the CAPM, as only two out of six regression intercepts are significant. This
finding suggests that the market factor along with HML and SMB capture
variations in average returns better than the CAPM. We also observe a size
pattern; the SMB slopes increase from strongly positive for small stocks to
slightly positive for big stocks. However, there is no clear pattern for HML
slopes. In Panel C, RMW slopes increase from strongly negative for low prof-
itability portfolios to weakly negative or slightly positive for high profitability
portfolios. Looking at CMA slopes, only two out of six are significant at the
10% level. Hence, the investment factor has little impact on portfolios formed
on profitability. The average adjusted R2 is 0.75 for the CAPM, 0.93 for the
FF3FM, and 0.94 for the FF5FM suggesting that the latter two models out-
perform the CAPM.
As shown in this section, our results were quite expected. We observe strong
size, value and profitability effects. However, the investment pattern is weak.
This result is consistent with the findings of Fama and French (2015, 2017),
Lin (2017) and Guo et al (2017).
4.4 Comparison of the asset-pricing models
In this section, we provide additional tests to compare the asset-pricing
models. We report the GRS tests statistics, the GMM J statistics, the average
adjusted R2, the average absolute value of the intercepts ABS(a), and the
average standard error of the intercepts SE(a). Panel A of Table 6 reports the
test statistics for the CAPM. As can be seen, the CAPM performs poorly and is
rejected at the 10% level in our tests. The GRS statistics are between 4.44 and
4.68 and the J statistics are between 3.73 and 3.93. Switching to the FF3FM,
we observe a significant improvement in our statistics suggesting that adding
the size and value factors improve the description of average returns. The GRS
statistics decrease and range between 0.52 and 0.63. Clearly, the FF3FM has
no difficulty in explaining the portfolios formed on size and value, investment
and profitability factors respectively. Interestingly, the FF3FM performs better
than the FF5FM suggesting that one of the five factors might be redundant.
This finding contradicts the results of Fama and French (2015) who report the
superiority of the five-factor model. Moreover, Fama and French (2015) find
that the value factor is redundant in the US; while Lin (2017) and Guo et al
(2017) show that the CMA factor is redundant in the Chinese market. In the
next section, we empirically test whether HML is redundant in the Shanghai
equity market and compare the FF5FM without the HML factor with the
previous models (CAPM, FF3FM and FF5FM).
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Table 5: Regressions for six size/profitability portfolios
Size/Profitability
Low Medium High Low Medium High
Panel A: the CAPM
a t(a)
Small 1.71 1.48 1.80 2.33* 2.16* 2.80**
Big 0.34 0.63 0.55 0.74 1.55 1.68*
b t(b)
Small 1.12 1.10 1.10 10.97*** 11.63*** 12.32***
Big 1.16 1.15 1.08 18.13*** 20.41*** 23.82***
Adjusted R2
Small 0.63 0.65 0.68
Big 0.82 0.85 0.89
Panel B: the FF3FM
a t(a)
Small 0.12 0.12 0.52 0.36 0.40 1.69*
Big -0.28 0.27 0.49 -0.73 0.87 1.74*
b t(b)
Small 1.13 1.11 1.11 25.65*** 28.22*** 27.87***
Big 1.16 1.15 1.07 22.99*** 29.03*** 29.33***
s t(s)
Small 1.41 1.18 1.13 13.10*** 12.26*** 11.59***
Big 0.54 0.28 0.01 4.38*** 2.92** 0.09
h t(h)
Small -0.40 -0.57 -0.49 -3.66*** -5.86*** -4.94***
Big -0.27 -0.55 -0.49 -2.16* -5.58*** -5.37***
Adjusted R2
Small 0.93 0.94 0.94
Big 0.89 0.93 0.93
Panel C: the FF5FM
a t(a)
Small 0.58 0.29 0.43 1.96* 0.96 1.33
Big 0.32 0.45 0.48 0.99 1.48 1.61
b t(b)
Small 1.09 1.09 1.12 28.19*** 28.01*** 27.01***
Big 1.10 1.13 1.07 26.73*** 28.80*** 28.03***
s t(s)
Small 1.09 1.07 1.19 9.82*** 9.63*** 10.00***
Big 0.12 0.16 0.02 1.02 1.44 0.17
h t(h)
Small -0.51 -0.53 -0.47 -4.84*** -5.04*** -4.11***
Big -0.41 -0.52 -0.45 -3.61*** -4.89*** -4.32***
r t(r)
Small -0.82 -0.48 0.16 -5.00*** -2.70** 0.89
Big -1.08 -0.49 -0.06 -6.13*** -2.93** -0.35
c t(c)
Small 0.06 0.48 -0.01 0.27 1.99* -0.05
Big 0.11 0.44 0.19 0.44 1.79* 0.80
Adjusted R2
Small 0.95 0.95 0.94
Big 0.93 0.93 0.93
This table reports the GRS and the GMM J statistics that test whether the intercepts are
equal to zero. We also report the average absolute for the intercepts (ABS(a)), the average
standard error for the intercepts (SE(a)), and the average adjusted R2. ***, **, * denote
significance at the 1%, 5%, and 10% levels, respectively.
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Table 6: Summary statistics for the CAPM, the FF3FM, and the FF5FM
Size and book-to-market Size and investment Size and profitability
Panel A: the CAPM
GRS 4.44** (pval=0.04) 4.68** (pval=0.03) 4.67** (pval=0.03)
J-Stat 3.73* (pval=0.05) 3.93* (pval=0.05) 3.92* (pval=0.05)
ABS(a) 1.04 1.08 1.09
SE(a) 0.56 0.53 0.54
Average R2 0.74 0.76 0.75
Panel B: the FF3FM
GRS 0.52 (pval=0.47) 0.63 (pval=0.43) 0.62 (pval=0.43)
J-Stat 0.25 (pval=0.61) 0.30 (pval=0.58) 0.30 (pval=0.58)
ABS(a) 0.19 0.21 0.30
SE(a) 0.31 0.31 0.32
Average R2 0.93 0.93 0.93
Panel B: the FF5FM
GRS 2.09 (pval=0.15) 2.36 (pval=0.13) 2.35 (pval=0.13)
J-Stat 0.89 (pval=0.34) 1.00 (pval=0.32) 0.99 (pval=0.32)
ABS(a) 0.40 0.43 0.43
SE(a) 0.31 0.30 0.31
R2 0.94 0.94 0.94
This table reports the GRS and the GMM J statistics that test whether the intercepts are
equal to zero. We also report the average absolute for the intercepts (ABS(a)), the average
standard error for the intercepts (SE(a)), and the average adjusted R2. ***, **, * denote
significance at the 1%, 5%, and 10% levels, respectively.
4.5 Investigating the HML redundancy
This section investigates whether the HML factor is redundant in the
FF5FM in the Shanghai exchange market. We test the performance of a four-
factor model defined as follows:
Ri(t)=ai+ bi(Rm(t)-Rf (t)) + siSMB(t) + piRMW(t) + liCMA(t) + ei(t)
Where Ri(t), Rm(t), Rf (t), SMB, RMW, and CMA are defined in the method-
ology and data section.
Similar to the previous section, we report the GRS and the GMM J statistics,
along with the average adjusted R2, the average absolute of the intercepts, and
the average standard error of the intercepts. Table 7 presents the details. Both
the GRS and the GMM statistics show that the four-factor model outperforms
the five-factor model. This result confirms the findings of Fama and French
(2015) and suggests that replacing HML with RMW and CMA improves the
description of average returns in the Shanghai equity market. Moreover, com-
pared to the FF3FM, the average absolute values of the intercepts for the four
factor model are lower than those of the FF3FM (except for the size/book-
to-market portfolios), which means that the four factor is better in explaining
the cross section of average stock returns.
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Table 7: Summary statistics for the four-factor model
Four-factor model Size and book-to-market Size and investment Size and profitability
GRS 0.18 (pval=0.67) 0.24 (pval=0.62) 0.24 (pval=0.62)
J-Stat 0.10 (pval=0.75) 0.14 (pval=0.71) 0.14 (pval=0.71)
ABS(a) 0.24 0.17 0.15
SE(a) 0.37 0.33 0.34
Average R2 0.91 0.92 0.92
This table reports the GRS and the GMM J statistics that test whether the intercepts are
equal to zero. We also report the average absolute for the intercepts (ABS(a)), the average
standard error for the intercepts (SE(a)), and the average adjusted R2. ***, **, * denote
significance at the 1%, 5%, and 10% levels, respectively.
5 Conclusion
In the last few years, there has been a growing interest in finding a bet-
ter asset-pricing model. To achieve this goal, we evaluate and compare three
multifactor models, the CAPM, the three-factor model, and the five-factor
model in the Shanghai equity market during the period January 2011 to De-
cember 2016. We investigate the explanatory power of the market, size, value,
investment, and profitability factors in describing average stock returns.
Our results show that the market factor alone is unable to explain all the
variations in average stock returns. Adding the size and value factors generates
a significant improvement in describing average stock returns and confirms the
superiority of the three-factor model over the CAPM. However, the five-factor
model does not achieve the results we expected. The profitability factor is
mostly significant for all the portfolios but the investment factor is unable to
explain the variations in average returns. This finding is in line with the results
of Lin (2017) and Guo et al (2017) who document a weak investment pattern
in the Chinese market.
Compared with the three-factor model, the five-factor model does not
perform well on the Shanghai stock market. This result contradicts the findings
of Fama and French (2015, 2017), Lin (2017) and Guo et al (2017), concerning
the superiority of the five-factor model. However, regarding the redundancy of
the value factor, our results are in line with those reported by Fama and French
(2015). Moreover, the five-factor model without HML seems to outperform the
five-factor model, which is surprising.
In this study, we used local versions of the factor pricing models, which
implies that our results are only relevant to the Chinese stock market. There-
fore, generalising our findings to other markets would be irrational. Fama
and French (2017) showed that asset pricing in the four international regions
(North America, Europe, Asia Pacific, Japan) does not conform to a global
version of the FF5FM. The use of a global model depends on the level of global
market integration. One possible approach would be using regional factors re-
lated to specific regions in which market integration can be plausible.
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Summing up the results, it can be concluded that the best asset-pricing
model for the Shanghai equity market is the five-factor model without HML.
However, this model is still unable to capture all the time-variations in aver-
age returns. A possible avenue for future work is to consider macroeconomic
variables or country specific parameters related to China in explaining the av-
erage stock returns. Clearly, more research is still necessary before obtaining
an efficient model for pricing Chinese equities.
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